PROJECT: SAMS

SYSTEM: MECHAMICAL ARM SUBSYSTEN
————————————— ————— ASS'Y wOnEAC ASS'Y P/I:‘Tl'rlﬂrmﬂrr——r SHEET:
—TREA [~ FATCURE moDbt TATLURE ETFECT | 1w UNC .
REF. AEY, onaRing nér. anp o 171 RATIONALE FOR ACCEPTANCE
DESICNATION CAUSE END 1TEN CAITICALITY
o0 1 ACIDIZE PODE : PATLOAD CANNOT DLSIGCH TEATURE
- NECHARISH nicIoIAe BC RICIDIICD. Tmemesema .
Qry-1 DAIVE TAMIN IF A PAYLOAD IS
PART OF FAILS FRCL. AICIOIZED Y MATERIALS SELECTION AND USAGE CONFORNS TO SPAR-SG.360 MHICH 15
S1I40C 1472 WILL DIRICIDIZE EQUIVALENT 10 THL NASA MATERTALS USAGE AEQUIREALNTS.
-18-3 I CAUSE(S): AND THL .
() . CARRIAGE HELL THE STRUCTUAAL AMALYSIS CONDUCTED OM THE END CFFECTOR PEM
FRACTURED CXVERD UNDER SPAR-IR. 15D CONFIRREG A POSETIVE MARGIN OF SATETY FOR ALL
CEAR. LOW APPLIED €ND CFFECTOR PARIS AND GEARS. THE WARGIN OF SAFETY FOR

LOAGS. ARN MiLL
STAY Linp
DURING AUTO
LAPIUAL 3Ly,

HORST CASC
UNCONMANDL D
. DEAICIDIZE.
CAEM ACTION
REGUIRED .

ACDUNDART PATHS
REMAIRING

N/A

ULTINATL STREMGTH MYUTS) INCORPORATES A FACTOR OF SATETY oOf
1.4 AGCAINST LINIT LOAD, AS SPECIFICD IN SPAR-SG. 192,

A NLGATIVE NAnGIN Uuey WUk NICLSSARILY VHPLY BREARAGE OF tie
PART, MATHER |F INDICATCS THAT & LINtTING STRESS LEWVIL,
ESTABLISHED BY VML FACTOR Or SAFETY, HAS BEEN IXCCEDED.

THE MARGIN OF SAFETY FOR

FACTOR OF SATETY OF &.0

SPAR-SG.392. TaBLE e

STMICTURAL CORPONENTS.
t

A FATIGUE ANALYSIS WHICH SHONS INDIFIMETE LIFE HAS BCEN

PERTOANED OM THE CEARS AND MECMAMECAL FASTEMERS AND A FRACTURL
ANALYSIS UHICH SHOUS LIVES CREATER THAN 424 NISSIONS HAS BIIM
DEMONSTAATED ON SYRUCTUNAL CONPORENTS WITHIN THE END EFF{CTOR.

ALL SRNS CEARS ARE DISIGMATED IN ACCORDANCE MfTH AGMA .
SYANDARDS TO GIVE A RININUM OF INFINITE LiFE, THL DET e TION
OF INFINIEC LIFE 1S THE COMDITION WHERE tQsu? RCSH CYCLES oR
NORL AT THE APPLIED LOAD WILL MOT RESULT IM TOOTH fAILURE .

FOR THIS (THESE) CEAR (5) THE CALCULATED LiFE WAS MOT BASED OR
CONTROLLED 8Y CONSIDERATIONS OF STRESS. BUT INSTEAD MERC SI2[D
TO SATISFY SPECIAL COMSTRAINTS. CONSEQUENTLY, THE MESH 1S WCLL
RITHIR THE DEFINITION OF UNFINRTE LIFE AND TNE FAILUAC moot
STATED 1N THE FNEA IS REMOFE,

YIELD STRENGTH S{YIELD) CNPLOYS A
AGAINST LMIT LOAD, AS SPECIIED IN
LISTS NARGEINS OF SATETY fOR SAMS

THE APPLILD LOADS DERIVED FoR THIS {THLSE) CEAR (S) uIME
CATERED 0 IN THE SIZONG OF THC GEAR WESH, THO MATERIAL
ALLOUABLES NEAE OCRATED BY SPAR AS CONSISTENT TOR FINE PITCH
CIARING APPLICD TO POMEA TAANSMISSIONS. TH RESULTING mESH
DESIGN WAS CHECKED AGAINST THE 1NFINIFE LIFC CRITERTA,

UNIT LOADS WEAE CALCULATED TG DETEARINE THE STRENCTH OF THE
CLARS N SHARE AND RIGIOIZE GEAR TRAINS. THE UMIT LOAD IN THIS
CONTEXT 1S A STRESS INDICATOR AND IS CIvN BY THE ToLLOWING
FORAULA:

(TANGENTIAL GEAR LOAG) {DIANETAAL fl'c“)

(FACE NIDTH)

A VALUE OF 1S 000 POUNDS PER IN.
ONDITIONS) MAS A DESIGN CoAL Fol

li ROT A STRESS AND MUST MOT Af
Ulfl.ﬁ![ VALUL .

unT -

PER INCH (FOR STATIC
GEARS IN THL WD EFFECTON.
CONSTRULD AS A LIMITING OR
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CRITICAL ITEMS LIST

PROJECT: SARS

SYSTEM: BECHAMICAL ARN SUBSYSTENM
P/N: -1k -

2

--------------- ASS'Y MON ASS'Y i SMEET.
[~ TRIA —TATCOPE ROOE | TAICURL LFTECT | UNC
LI REV. onauinG adr. AND oN 11 AATIONALE FOR ACCEPTANCE
DESICNATION cAUSE 8D 1T7EN CRETICALITY
1800 ' RIGIDHTIE nO0E : PATLOAD CANNOT ACCEPTANCE TCSTS
RECHARI SN RIGIDI2E 8¢ mgrorzen. | ---oeeoolCD
orY-| ORIVE TRAIM M A PATLOAD IS THE EE ASSEMOLY 1S TESTED 70 THE FOLLOWING ACCEPTANCE
PART of FAILS FAEL. RISHDIICO (T £HV IRONNENTS ;
SUI40E 1472 HILL OERIGIOIZE
-18-3 CAUSE(S): AND THE O VIBRATION: LEVEL AND DURATION - REFERENCE TABLS ?
(n CARRIAGE MILL
FRACTURED £ATEND UNDER O THERMAL VACUUM: <70 DEGRCES € 10 -25 DEGREES € () 1/?
GEAR. LOu APPLIED CICLES) | X I0ved TOAR

LOADS. ARM MItL
STAY Linp
DURING AUTO
CAPIURL SEQ.

MORST CASE
UNCONRANDED
DIRIGIDIZC.
CALK ACTIONM
REQUIRED.

REODUMDANT PATHS
REMAINING

FHE EC ASSEMOLY 1S FURTHER TESTED IN THL {M THE ANS SYSTIM
FCST (12518 RNS STADNGPACK AMD TPSS2 FLAT FLODR TESTS) WMICH
VIRIFILS THU ABSENGE oF IHL J AILUWHE HUDE .

QUALIFICATION TESTS J

THE [E ASSCMBLY QUALIFICATION TESTING CONSISTED OF THE
FOLLOWING ENVIAONMENES :

0O VIBRAFINN: LEVEL AND DURATION -
- 1 AXES (6 DIRLCTIONS)

0 THERMAL YACUUM: +81 DEGALES € TO -36 DYCRELS C (6 CYCLES)
I X 10==4 TORA

REFERIMCE TABLE 7

0 SHOCK: 20G/¢1 AS

O HUMIDIEY: 93K RH (65 DECAEES € MAIMTAINED FOR & HRS)
{65 DEGCREES C TO )0 DEGAELS C IN 16 HRS)
In CYCLES 240 HRS.

a EMC: AIL-STD-461A AS NOGIFIED 8Y SL-L-0007 {TEST

CEOl, CE0), €SO, CSD?_ CSN6_ REDZ (M/BI1)
0 STRUCTHRAL STIFFMESS AND LOAD TESY

FLIGHT CHLCXOUT

PORS OPS CHMECKLIST (ALL VEHICLES) JSC 16987

bl Y

PREPARTD BY: MFWG

SUPERCIDING DATL: 08 OCT 07

APPAOVED BY:

RMS/MECH - 133 parr.



CRITICAL ITEMS LIST PADJECT: SANMS SYSTON: NMCCHAMICAL ARR SUBSYSTEN et
5——51115g§17371i11——————7 .

e e e ———— 4SS’y NONWENCLAYONE: TRD _CTTECTON ass'y #/R:
LG —TRTCONE RGOF | TAICURL CFFLCT | HDUR 7 FUNC.
ALF . REY. onauing atr. AND on 1 RATIOWALE FOR ACCEPTAMCE
DESIGHATION cAust Ene 11EN CRITICALITY
1800 i, AICIDIZE nODE ¢ PAYLOAD CANNOT OA/ INSPECTIONS
NECHANISH RIGIDIZE ot micioI2zed. oo
QY- DRIVE TAAIN IF A PAYLOAD 1S
PART OF FAILS FREE. RICIOHIED 1T UNITS ARE MANUFACTUAED UNDIA COCUNENTCD QUALITY COMTROLS.
S1HOL 1472 WilL DERICIDIZE THESE CONTROLS ARE EXTRACISED THROUGHOUT DESICN
-18-3 1] CcAusE(S): AND THE PROCUNENENT . PLANNING. RECEIVING, PROCESSING FABRICATION,
) CARRIAGE WILL ASSEMELY, TESTING AND SHIPPING OF THE UNLTS. PANDATORY
FRACTURED EXTEND UNDER INSPECTION POINTS ARE EMPLOYID AT VARLOUS STACLS OF
COAR. LOW APPLICD FABRICATION ASSEMSLY AND TEST. GCOVEMNMLNT SOURCE
gonns.'==n wiLL INSPECTION 1S IMVOMCD AT VARVOUS CONTROL LEVELS.
TAY L
DURING AUTO AECEIVING INSPECTION VERIFIES THAT THE HARDWARE RECEIVID IS AS
CAPIURE SCQ. SOLNINE1ED ON IHE PROCURIMENT DUCUMENTS , YHAT NO DAMASE MAS
. OCCURAED DUNING SHIPHENT  AND THAT APPROPRIATE DATA HAS BLEN
HORST CASE RECCIVID MHICH PROVIDES AOEGUATE TRACEABILITY INFORMATION AND
---------- IDEMFIFIES ACCEPTABLE PARTS.
UNCONNANDED
OERIGIDITE, PARTS ARE INSPECTLD THROUGMOUT MAMUFACTURE AND ASSERBLY AS
CREW ACTION APPROPRIATE 10 THE MAWUTACTURING STAGE CONPLETED. THESE
REQUIRED. INSPECTIONS $MCLUDE
]
_REDUNDAKT PATHS GEAR INSPECTION, AEFORE GEAR LUBRICATION AND RUN-IN A
RCMAINING CONPOSITE CRAOR GEAR CHECKER 1S USED TO VERIFY THAT INVOLUTE
--------------- FORN, PITCH CIRCLE CONCENTRICATY AND PITCH DIANCTER ARE 10
77 DRAWING ACOUIAEMENTS. THES INSPECTION ALSO INCLUDES TUXTURE -
EVALUATION. AFTER LUBRICATION  CEARS ARL VISUALLY INSPLCILD 1O
CONF 1AM AFPROPREATE LUBNECANE APPLICATION AND GLARS ARE THEN
AUN-IN. CLEANCD AND VISUALLY INSPECYED.
FOLLOMING MIAT TALATRENT  STEEL PARTS (E.C. GEARS) ARE
SUBJECTED TO A MAGMETIC PARTICLE INSPECTION FOR CAACKS OA IN
THE CASC OF ALUMINUN PARTS (€.C. HOUSINGS) ARE DYE PENETRANT
. INSPECTED USING CROUP V PUNETAANIS. WELDING OF GEARS OR
H HOUSINGS 15 SUBJICTED T0 OYE PEMETRANT (GROUP V) AND
SADIOCRAPHIC INSPECTION ON CONPLETION OF STRESS RELICF 10
CHECK FOR CNACKS. QUALIF ICATION MELDING TEST SAAPLES FOA
STAUCTURAL WELOS ARE SUBJECTED TG DLSTAUCTIVE TUSTING WHERL
POSSIBLE (TENSILE AND BIMDING) AS MELL AS METALLAGRAPMIC
ANALYS IS TO ENSURE DEFECT FRCE WILDS.
INSPECTION VERIFIES THAT KITTED PARTS ARE COARECT PRIOR 10
ASSEMBLY ANO TRACEA®ILATY IMFOAMATION RECOROLD.
INSPECTION TO DAMIING 1S COMDUCTED THROUGHOUT THE ASSIMBLY
PROCESS  IWCLUDING INSPLCTION OF LOCKING MITNESSING OF
TOAQUINE AND APPLICATION OF TORGUE STRIPING,
PRE-ACCEPTANCE TEST INSPECTION_ VRHICH INCLUDLS AN AUDIT OF
LOWER TIEA INSPECTION CONPLETION, AS BUILT CONF IGURATION
VERIFICATION TO AS DESICN ETC.  {MAMDATORY INSPECTION POINT).
A TEST AEADINESS REVIN (TAR) WHICH IWCLUDES VEMIFICATION OF
TEST PEMSOMREL , TEST DOCUMCHTS  TEST EQUEPRENT CALIBRATION/
A VALIDATION sTatus AmO WARDUARE 'COMF ICURATION IS COMVENED BY
QURLITY ASSURANCE (W CORJUNCTION WiTH ENCINEERING
aelIABILITY, CONFECURATION CONTROL, SUPPLIEA AS APPLICASLE,
: THE COVENMENT REPACSCMTATIVE, PRIOR TO THE START OF ANY
FORMAL TESTING (ACCEPTANCE OR QUAL IF ICATION}.
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CRITICAL ITEMS LIST

PROJECT: SRNS

SYSTEM: RECHANICAL ARN iUBSYST[H
ASS'Y P/N: - § SHEET:

—-—= —_—— pusaeos ASS'Y WONERF A
—THlA [~ TATCURE WODE | TAFCURE ETFEC WA 7 TURC.
ner. REY. oRAM NG nér. AND on 11 AATIONALE FOR ACCEPTANCE
DESICNATtON CAUSE £ND 1 TEN CRITICALITY
1800 | RICIDITE MOOE : PAYLOAD CANNOT RCCEPTANCE TESTING (ATP) INCLUDES, ANBICMT. VIBRATION
- RECHANE SN RIGIDIZC B MICIDITED. AND THERMAL-VAC TESTING, {SPAR/GOVEANMENMT REP. - MANDATORY
an- DAIVE TRAIN IF A PAYLOAD 15 INSPECTION POINT)
PART OF FAILS FALE. RICIDIZED 1T
SHACE14T2 WILL DERIGIOIZE SRHS SYSTEMS (NTECRATION THE (NTECAATION OF MECHANICAL ARM
-18-1 CAUSE(S): AND THE SUBASSEMOLIES AND THE FLIGHT CABIN EQUIPHENT TO FORM THE SRNS.
() CARRIAGE WILL INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
FRACTURED [XTEMD UNDER INCLUDES GROUNDING CHECKS. FHRU MINING CHECKS . WIRING ROUT(NG.
CEAN. LOW APPLIED INTERTACE CONNCCTORS FOR SENT OR PUSH BACK COWTACTS E7C.
L0ADS. ARM MILL
STAY LInP SANS SYSTEMS TESTING - STAONGBACKX AND FLAT FLOOR AMBIENT

DURING AUTO
CAPYURL SEV.

HORST CASE

. UNCOMMANDED

DERICHDIZE.
CALW ACTION

-RUQUIRED.

AEDUNDANT PATHS
AEMAINING

H/A

PERTORNAMCE TEST. (SPAR/COVERMMINT RIP. - MAMDATORY INSPEL T ION
POINL)

-
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CRITICAL ITEMS LIST PROJECT: ls,a%&mm SYSTEM; RECHANICAL ARM SUBSYSTEN
““““““““““““ ASS°Y NOH : ass'y p/R; SUTROEIATO-TR-Y  § SHECT: s

ThiA WAREGYV § 1 VAVLURE WoBE | TAILURL TFFLLT " HOMA ] TUNC.

LI ALY, onauling afr, AND oN 171
DESICHATION CAUSE END ITEN CAITICALATY

800 1 atcienze noot ; PATLOAD CANNOT FAILUAE HISTORY
- HECHANISA AICITIZE OF MIGIOIZED. | 0 e eeeee-ee
qri-4 DRIVE TRAIN IF A PATLOAD IS
FART OF FAILS TRIE. RIGIDIZED 1Y THERE WAVE BEEW MO FAHLURES ASSOCIATED HITH THIS FAILURE
S1IA0EN4T2 NILL OLRICEDITE RODE ON THE SAMS PROGAAN.
-1t-} L] cAuseis): AND YHL

tn CARRIACE WILL
FRACTURED £XTIND UNCER
CEAR, LOM APPLIED
LOADS. ARM WILL
STAY LInP
DURINC AUTO
CAPHURL SEU.

RATIONALE TOR ACCIPTANCE

MORST CASE

UNCONMANDED
OIAIGIDIIE.
CREW ACTION '
REQUIRED.

AEDUMDANT PATHS !
REMAINING

N/A

L Y
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CRITICAL ITEMS LIST PROJECT ;ﬁW SYSTEN: WECHAN)CAL AAR SUBSTSTER
"""""""" == ASS'Y mon : Assey HT‘!TT*M”“W‘IIT_‘—. SHELT:
LS [ TRTCORY BOBT | TAILURE CITECT [
e, rEY. oARWinG atr. AN on 175 RATIONALE FOR ACCCPIANCE
DLSICNAT HON CAUSE %0 19ER CRITICALITY
100 ' RICIDIIC noot ; PATLOAD CANNOY OPEAATIONAL ‘EFFLLTS
. PECHANISH AICIDITE of migionzeo | Lo _
Y- BRIVE TRAIN IF & PATLOAD 1§
PART OF FAILS FREC. RICIDITED 4F PAYLOAD UILL BE DCRICIDIIEO MITH WO OPCAATOR COMMAND. IF THIS
SteoL 1472 WILL DIAIGIOITE DCCURS WHILL THU ARR 1S BEINC DRIVEN THE PATLOAD Wi(L TANE AN
-18-1 I! CAUSE(S): AMD THE UNERPECTED TRAJECTORY. AMW WILL AIMAIM L)AP UNTIL Cf WODE Su
1) CARREACE WiLL TURNED 1O OFF DURENG ANTO CAPYSINE SEQUINCE
FRACTURED CATEND UNDER
CEMN. LON APPLIED CAER ACTION
Lones. ammoume |00 C-L.UDolTD
STAY Linp

OURING AUTO
LAPIURL Sty

MOAST CASE
UNCORMANDLD
DERICIDNTE .
CAEW ACTION
REQUIRED,

REDUNDANE PATHS
REMAIRING

PILFASE PATLOAD AND MANCUVIM ARM AND OARITIA ANAY FRON
PATLUAD .

CREM FAAINING : '

CREM UICL OF, IRAINED TO OETEEN OFF MOMINAL €L OPERATIONS aND
10 Ram{uvIA h![ ORBIVER AUAT FRON A FREE FLYING PAYLOAD A1 ANY
TINL DURING ARR OPTAANIONS

NISSION CONSTRAINT

SPEC OPURATL UNDER VORNICR RATES WITHIN 1O FT

Of STRUCTURE, THE OPLAATOR MUST BL ASLE fO BETECT THAT 1wt
ARR/PATLOAD IS RESPOMDING PROPERLT VO CONMANDS VA HinoOM
AND/OR CCTV VIEWS DURING ALL ARM OPEANTEONS.

LU MODE SWITCH SET TO OFF INMLOWATILY AFTER SPLC ONIVE Nime
HAS ELAPSIOD.

SCREER FAILUN(S

n/A
OMASD OFFLIME

FERFORN MABUAL CAPTURE/RICIONTIL.
VERIFY CONRLCT FLAC TIRING-UXTEMD TO NICIDIZE.

OPRSD ONLINL INSTALLATION

PERTORN NANUAL CAPTURE/NISIOIIL.
YERIFY rnaarcT fiag TIRINC-EXTENG 1O RICIDIZE.

4

r
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